significantly (p < 0-01) higher (44-6 years v 42-2 years) than that of those giving their occupation as agriculture, forestry or fishing in the census, although the modal range (45-59 years) was the same. At enrolment interviews, subjects individually reported contact with up to nine animal species (mode 4) out of 26 reported in all. Based on the numbers contacted and the frequency and intimacy of contact, scores on a ranked ordinal scale from 0-5 were constructed for each species and frequencies for each score were plotted. Subjects also reported past operations and serious illness. A history of pneumonia was significantly (p < 0-05) associated with a pigeon loft on the farm (relative risk (RR) 7 3) and attending farrowing pigs (RR 6 6), and one of leptospirosis with a rat problem on the farm (RR 28-1). Cattle contact was associated with a significantly lower likelihood (protective) of glandular fever (RR 0-19) and rheumatic or scarlet fever (RR 0 12). These effects were significantly related to rankings of the extent of exposure.
quantify the range and extent of their animal exposures, and measure the associated risks of illness. Design -Inception cohort. Setting -The study was undertaken among farmworkers living in five local authority areas in the catchment ofHereford and Preston Public Health Laboratories, England. Participants -A quota sample of 404 people on 255 agricultural holdings took part. The holdings were selected at random from the Ministry of Agriculture, Fisheries and Food register. Altogether 58% of eligible subjects approached agreed to participate. Measurements and main results -The sample had the same sex distribution as the 1991 census for those giving their occupation as agriculture. The mean age was significantly (p < 0-01) higher (44-6 years v 42-2 years) than that of those giving their occupation as agriculture, forestry or fishing in the census, although the modal range (45-59 years) was the same. At enrolment interviews, subjects individually reported contact with up to nine animal species (mode 4) out of 26 reported in all. Based on the numbers contacted and the frequency and intimacy of contact, scores on a ranked ordinal scale from 0-5 were constructed for each species and frequencies for each score were plotted. Subjects also reported past operations and serious illness. A history of pneumonia was significantly (p < 0-05) associated with a pigeon loft on the farm (relative risk (RR) 7 3) and attending farrowing pigs (RR 6 6), and one of leptospirosis with a rat problem on the farm (RR 28-1). Cattle contact was associated with a significantly lower likelihood (protective) of glandular fever (RR 0-19) and rheumatic or scarlet fever (RR 0 12). These effects were significantly related to rankings of the extent of exposure.
Conclusions -It is possible to recruit a representative sample of farmworkers and measure their animal exposures in great detail. Among these exposures, associations with plausible risk factors for pneumonia and leptospirosis and apparently protective factors for glandular fever, scarlet fever, and rheumatic fever have been demonstrated, which further show a relationship between the extent of exposure and response. These findings can be tested further by examining the relationship of exposures to serological evidence of illness or by further prospective follow up of this and similarly well characterised cohorts, or both. It may seem obvious that to investigate any associations between human disease and exposure to animals it is essential to define clearly and measure exposure.' Nevertheless, while cross sectional seroprevalence studies have been performed for many zoonoses, it has usually not proved possible to do this. Thus, studies have been carried out on banked serum collected for other purposes24 or serum has been obtained from selected populations, but exposure data have not been collected.56 Likewise, in more detailed studies of zoonoses in which animal exposure has been recorded, in order to interpret serological data, the definitions used have often been loose (for example, "residence in a household keeping a dog").7 Information on the rate, type, and seasonal variation in animal contact or on the health of the animal has not been provided.
To study zoonoses in farmworkers and their families and, ultimately, to interpret serological data on a wide range of zoonotic illnesses, we have recruited a well characterised, representative cohort in which data on: (i) human health; (ii) species range of animal exposure; (iii) extent of animal exposure; and (iv) animal health have been obtained. We report the methods used to estimate animal exposures in the study population and the relative risk of those exposures being associated with a clinical history of diseases which may be zoonotic in origin. A past operation was reported by 234 subjects and 121 reported a "serious" illness. The clinical syndromes reported most frequently that might possibly represent zoonoses were pneumonia (14 subjects), glandular fever (11), jaundice (9), and scarlet fever or rheumatic fever (8) . Specific zoonoses reported were leptospirosis (4), cowpox (1), brucellosis (3), chlamydiosis (2), ringworm (1) .
Methods
For a number of discrete and relatively recent medical events, for example hernia repair or heart disease, there was a good association (kappa > 0 6)9 between the self reported and GP recorded medical history ( (12) , and bantams (5). Exposure to guinea fowl, pheasant, peacocks, and trout was reported by less than five subjects. A small number of subjects reported exposure to companion animals other than dogs and catshorses (92), rabbits (9), ferrets, pet mice, guinea pigs, goshawks, cockatiels, tortoises (all < 5). A rat problem on the farm in the past two years was identified by 39 subjects, and 73 stated that they handled dead rats. Other wild animal contacts reported were mice and bats (both < 5). Nine people had a pigeon loft on the farm. (TABLE 3) A raised risk of a history of pneumonia was observed in those with a pigeon loft or among subjects who attended farrowing pigs. A high risk of a history of leptospirosis was obtained in those who acknowledged a rat problem on their farm. Other exposures, notably cattle, were apparently protective against glandular fever and (including drinking unpasteurised milk) against rheumatic fever and scarlet fever. Contact with sheep was inversely associated with a history of leptospirosis. The cohort successfully recruited to this longitudinal study is, despite a low participation rate of 58%, broadly representative of people employed in agriculture in the study areas. Further, where it does differ, how it differs is known and the reasons can be addressed. Thus, the higher mean age of the study sample (45 years versus 42 years) but similar modal age suggest an under representation of younger farmworkers. This may be accounted for by the sampling procedure which led to the recruitment of principal farmers who frequently nominated their spouses as the second subject. Equally, the only routinely available referrent census sample included forestry and fisheries workers, who may well be younger than workers in agriculture. Certainly differences in the distribution of types of farm between the two sites reflect the 1991 MAFF June census results," and the risks to which the group is exposed in terms of animals is also typical. The size of the animal groups (particularly of sheep and cattle), the study subjects were exposed to reflects the national flock/herd size distribution." Distributions of the ranked scores for animal contact 
